M TA Municipal Transportation Agency

SFMTA Consultant Contracting
Procedures

 Compliance with FTA circular 4220.1E

« Agency self certification

 FTA contract clause and provision compliance

* Procurement training

o Written standards of conflict

&
N/

QU4

(—=



M TA Municipal Transportation Agency

SFMTA Consultant Procurements

« Qualifications-based competitive proposal
— Evaluation of qualifications
— Price excluded as an evaluation factor
— Negotiations with the most qualified.

— Contract Award made to most qualified whose
price is fair and reasonable.




M TA Municipal Transportation Agency

SFMTA Consultant Procurements

e Cost or price analysis
— Independent estimate prior to proposal.
— Labor hours, overhead, materials cost analysis
— Profit negotiation
— Prohibition of cost plus percentage of cost.

e Payment provisions
— No advance payments.

— Monthly progress payments
£
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MTA Municipal Transportation Agency

SFMTA Consultant Procurements

o Staff augmentation to maintain a stable,
efficient technical staff

— Civil Service Commission Classification
* Consultant selection process report
o Establishment of DBE goals




MTA Municipal Transportation Agency

Consultant Selection Procedure

« Evaluation criteria/selection

* Professional liability J’}J

* Fixed fee not to exceed 10% ﬂ
« Commitment of key personnel

e Standardized invoicing




M TA Municipal Transportation Agency

Consultant Administration

e Goal of effective business relationship

— Ensuring close supervision of budget, schedule,
technical performance and compliance with
documentation requirements

» Assign responsibility to agency PM




M TA Municipal Transportation Agency

Consultant Management

Approving resourced task based work plan
Billing verification

Monitor consultant’s conformance work.
 |nitiate design process reviews

« Small business enterprise monitoring

—
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MTA Municipal Transportation Agency

Consultant Relationship Goals

 Time IS money

e Order taker / loss of value

« Pay for services performed

* Design integration
— Fragmented delivery process
— Liability insulation

 Use embedded math & science logic Iinto
software. Embedded technology

 Knowledge sharing




M TA Municipal Transportation Agency

Burlding and Sustaining
Project Team

e Project Team Building
— Work breakdown structure
— Regulatory interface plan
— Third-party stakeholder endorsement
— Well defined goals
— Clear responsibilities
— Boundary/operating guidelines
— Decision making process




MTA Municipal Transportation Agency

Burlding and Sustaining
Project Team

e Sustaining the Team
— Measure progress
— Diagnosis
— Evaluation and feedback
— Corrective action

e Closing the Project
— Phased closure of tasks
— Archive Information

— Demobilize Staff
— Reward and Recognition

10



M TA Municipal Transportation Agency

Consultant Amendments

« Amendment Request
— Description of scope change
— Engineer’s cost and schedule impact
— Evaluation of in-house technical resources

e Consultant Amendment proposal
— Task definition
— Direct labor impacts
— Profit
— Small business enterprise goals
— Negotiation of both time and cost

11



MTA Municipal Transportation Agency

Conflict Resolution/Change
Management

« Avoid placing blame

o Clarify and define issue

e Listen completely to other party
o State your point of view clearly
 Work on what you can agree on
e Brainstorm alternate solutions

o Attempt to agree on a potential solution
 Document solution

e Agree on how to check if solution is working

12



MEIRO



=
METRO

Building Information Modeling
(BIM)

Application in Utility Design

Brian D. Buchanan - Dir. Design and Construction
METRO



mERO What Is BIM?

= Building Information Modeling

= Using Virtual Design for project
collaboration from design through
construction

= Most Widely used in Vertical
Construction

= Moving Into Horizontal Construction



= BIM EXTREME

= 3D Geometry of all major existing and
proposed components including
shape, size, and X,Y,Z coordinates

= 4t Dimension — Each component tied
to Construction Schedule

= 5t Dimension — Each component tied
to Construction Cost Estimate



~ lraditional Design & Construction
e Process

= Designer imagines an idea to solve a
clients program

= Designer deconstructs 3D Ideas to 2D
representations

= Designer passes 2D representations to
construction team

= Construction team attempts to
reassemble the information into 3D

object

Steve Ashton, Ashton Raggatt McDougall & Robert Peck, Robert Peck von
Hartel Trethowan



< The BIM Way

= Designer imagines an idea to solve a clients program

= Designer and Consultants create an Integrated Digital
3D Model of their ideas

= Consultants import 3D design (civil, struct., mech.,
elect., plumb., etc) into model creating a true
representation of final design.

= Model is continuously reviewed for collisions and
coordination with integrated project team

= Plan views, elevations, sections, and details
dynamically change with model



= BIM DATA

= As-Builts
= Pothole Data
= New Design Data

= Garbage Iin/Garbage Out



Video

NORTHWEST
LRT
EXTENSION

nnnnnnnn

SUNDT witbeck. Inc.
A Joint Venture
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= 3.2 Mile Extension ($185M construction estimate)

= BIM Engineer — $300K (18 month Pre-
construction phase)

= Potholes $300-$700 each

= Approximately 700 potholes in the
3.2 mile extension

Approx. Total Cost $750,000 (0.4%)
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Tidbits

= Found that Contractors are more
advanced with BIM then Design

Consulta

= Consulta
get strair

nts, but changing.
nt/Contractor relationship can

ed

= Critique of design correctness?
= Data responsibility and accuracy?

= Next step tool to a never ending risk
= Great Public Involvement Tool
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Questions?
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Greater Cleveland
Regional Transit Authority

ECTP Transit Oriented
Development

Twenty-Ninth Transit Construction
Roundtable

April 28-29, 2008



Existing Cleveland Economy

Greater Cleveland’s Growth Compared to

the Nation
U.5. performance baseline . 100%
95%
90%
85%
Pe li
rsonal income B0%
Population

= Jobs 2%

= Population
—= Personal income 70%
1970s 65%

'69 "80 '90 99

From Cleveland Plain Dealer Series, Quiet Crisis.

Information compiled by Plain Dealer from Bureau of Economic Analysis, U.S. Department of Commerce



Population Loss

Cleveland

ooy ..
Population Change [ %
P -. o
10t 2% i T )
-l 1% ~

1o 0% fro— .
| I Medina

= 0%
Cleveland P54 Countizs Cnunqr

HIGHWAYS

From Cleveland: In Focus, A Profile from Census 2000, Brookings Institute



Foreclosures

County 2007 2006 2005 2004 % Change '04

—'07
Cuyahoga 994 1,358 1,942 2,413 -58.8
Geauga 261 257 368 429 -39.2
Lake 597 806 903 997 -40.1
Lorain 971 1,384 1,876 2,088 -53.5
Medina 691 903 1,214 1,443 -52.1
Portage 469 773 840 814 -42.4
Summit 834 1,222 1,759 1,972 -57.7
Regional 4,817 6.663 8,902 10,156 -52.6
Yr /Yr decline -27.7% -25.5% -12.3%

From Crain’s Cleveland Business, “Struggling to Survive”, March 24-30, 2008




Foreclosures
Py

\ =4 Foreclosure Crisis — Cleveland versus State / Nation
Real Estate Owned (REQO) Property Only — Not including Filings

0.45% -
0.40%
0.35% -
0.30% -
0.25% -
0.20% -
0.15%
0.10% A

0.05%-
0.00%—‘—

BYTD 2007
OYTD 2008

Percentage of Filings Per
Household

XS
W)
$3

* Ohio is in the top 10 states for filings per capita

« Cuyahoga County had 11.5 filings / 1,000 population in 2007,
the highest rate in the state
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ECTP MAP

Greater Cleveland Regional Transit Authority (GCRTA)

Fuclid Corridor Transportation Project (BRT) @
Project Map 100 2000
500

Cleveland Neighborhoods




Downtown

East Fourth Street, where developers
have invested $110 million, is humming
with nightclubs, apartments, restaurants
and a downtown bowling alley.



PraaY

More than $61.2 million has been
invested in the Idea Center and
Hanna Theatre renovations.




Cleveland State University

CSU's new master plan envisions a residential
campus with new apartment buildings rising north and
south of glassy new academic buildings along the
north side of Euclid Avenue. Total value of new
development is estimated at $319.8 million.

10



The price of an acre of land in the long-
blighted Midtown area has doubled in the past
five years from $200,000 to $400,000.

11



Midtown Zoning Overlay

L0z Cromcer Cornaor mese A The MidTown Mixed-Use District




Cleveland Clinic

& D *P‘ el

v | e
R ke L
L o e -

The Cleveland Clinic is
building $868 million
worth of new projects,
including a giant new
heart institute. Over
$468 million in new
investment has
already been
constructed. This is
over $1.2 billion in new
investment fronting on
Euclid Avenue.

13



University Circle

In University Circle, over $3 billion has been or will be
invested. The Cleveland Museum of Art is nearly
halfway through a six-year, $258 million expansion
and renovation. The $61.7 million Peter B. Lewis
Building at CWRU was completed and University
Hospitals has $326 million worth of investments on
tap.

14



Actual vs. Forecasted
Development

No-Build 2008 2025
Square Feet 3.7M 2.4M 7.9M
Development
Number of 2,528 2,943 5,428
Residential
Units
Investment | $5.5M $2.5B $1.75B

15




Long-Term Economic Benefit

IIIIII

SR/ in the Pro Bowl, | '® presidential "g8
L]

re to pamper
yourself this year
but don't tell [ picks
him that.

_ < Value of Construction
iPAY PLAIN DEALER = $110,000,000

Euclid Corridor project
has already brought
54.3 billion in new

- | investment to the city

Number Construction
Manhours

= 415,000

P

;;;;;;

e Estimated Payroll

alltut

= $13,280,000

.............
e




Questions
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AGENDA |

Application of approf te cont

in today’s marketple ;
Pre-PE Cost Review
Pre-FD Risk Assessir

Strategies for nec '."h.
procurements (contre

Private Public P
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Transit 2015 Pr:

- - 4~ 201 5 Rall Expansmn Program
Airport Line
6.8 miles ps |
5 stations I FrontRunner North, 45 Miles
- = — ake Cily
T — 7 ] =
[ B 7. i . Existing University LRT
[ i 1% 1 11 3.8 miles
West _Valley Line L | | | 7 stations
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- 7 | : ‘ S| | Sandy - -
T 4R - .
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UTA 5

Mid-Jordan LRT

Proposed Mid-Jordan Corridor Light Rail
‘Alignment and Stations.

Existing UTA TRAX Light Rail Corridor
and Stations

=i Existing Rall Road

FIGURE ES-2




.UTA @
|. Application of

Appropriate Contingent

Probabilistic Risk Analysis _
— What can happen? L gy
— How likely is it that it will hap gl
— If it does happen, what are the con:
Risk is dependant upon t h
— Conceptual, Advanced Cor
— Fundamental, Prelimi Y, \
— Advanced Preliminé - Fi

It Is dependant upot hat
Likelihood of occurrence

consequences
Estimation of Probz



Risk Scoring Mat

UTA =x

RISK SCORING MATRIX - RISK QUANTIFICATION

Severity of Impact

Project Threatening

Serious Challeng B I""‘ = L__

High
Probability
of Moderate
occurre Low
nce
Very Low

3

Score depends upon professional judgmt \\

A score of 1 adds 25-35% cost. (Risk is significant and mitigation is reg |
A score of 2 adds 15-25% cost. (Risk is moderate and managemen W r

A score of 3 adds 5-15% cost. (Risk is low and some n

shodih}

; L A
PROBABLE COST MATRIX (PERCEN y Er '

Severity o

Project Threatening Seriou

25%

High
Probability
of Moderate
occurre Low
nce

Very Low
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Il. Pre-PE Cost Rey

Began July 2006 25
i
Project approx. 30% comg *’“ | DEIS

iﬂ T

Initial Cost $345 M (2006 ~‘
PMOC Initial Report $_z_r-_2 '
UTA Revised Cost $407 M
— $12 M missing scope v

— $25 M inadequate jen

— $30 M added finance ch

PMOC and FTA/ onc
Process : ded



UTA 5

Pre-FD Risk Asses

Began August 2007 (9 mo. after Pre-PE Cost Review, plans 60

— Submitted plans, specs, studies, cost estimates, schedul
studies, environmental documents, agreements, e l—_'

— UTA conducted preparatory in-house R| ASsessme

ment
the scope and costs to 2007$ - i d af"
: i

Characterization workshop Oct. ZOQ 2

— Scope, Cost and Schedule review _'

— D/B Contractor and Independent Cos

— Risk Mapping and Risk Register develope
pping g My g\

Initial Cost $477 M (2007$), $- *

W

S,

\

Budget, Schedule and Cont
FTA PG No. 35 Report = $532

PG No. 40E, F & G Report Ja

— Concurred 537 M coét & J
— Also estab hed Secondar



| — UTA 5 |
Pré-FD Assessment conclud
Contingency Managemen
Project Executio;

I-____]‘ x
e Contingency Hold Poin “

— $70M at entry to FD (1 Qtr. 2008), $ 0 Distrit bt
(available to next hold point)
$50M at 20% Constructed (1Qtr. 20 , V
$30M at 50% Constructed (4Qtr, 2009),
$15M at Start-up (1Qtr. 2010), '
$10M available after ROD (2C

011) |
e Secondary (Triggered) V
— 1Qtr. 2008 to 4 Qtr. 2009- Cost Savin
days
— 3Qtr. 2010 (75% constr.)- Cost S

/

B
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V. Strategies for Nego

Construction Procure i
e Mid-Jordan used D/B mﬂ____,_r '

— Best Value Based Selection (July to 6 .
» Technical Qualifications \ =
* Price Proposal | . |
— Quantities and Bid Prq,b ' RN
e In-House ICE (Independent
— MJ Results: ICE $225M, (New Starts
— 3 Proposers avg. price $: w
— Low price $205M

e CM/GC for Other C

— Use experlence from Front
— Continue . of Risk Asse

-



UTA 5

. Public Private Partners
(PPP)
0||i" "riu '\l €

Kennecott Land’s Daybreak Dev elop
Center (quazi-PPP) N .,, i,
— KLC Pays for all elements bey' nd sta ,\

e ballasted track on concrete
power substations, center s ‘

KLC Grants no-cost easement "\

kind donation
KLC Grants no-cost lease for park

KLC Provides baselir i*‘*
existing town)

KLC Pays for any bettermen

» side platforms, pave
signals, etc.

UTA base $35 M, KLC
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Central Subway

06 | 01 | 2008 | SAN FRANCISCO, CALIFORNIA



MTA Municipal Transportation Agency

Why San Francisco Needs the
Central Subway



Municipal Transportation Agency

Chinatown — Stockton Street




MTA Municipal Transportation Agency

Chinatown — Stockton Street
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Municipal Transportation Agency

Chinatown



MTA Municipal Transportation Agency




M TA Municipal Transportation Agency

And Now...
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M TA Municipal Transportation Agency

Central Subway Benefits

« Trip time reduced from 20 minutes to 7 minutes from
4th and King to Chinatown

« Subway reduces surface congestion & supports City’'s
Transit First Policy

« Improves regional connections to Caltrain, BART and
Muni Metro

e Serves a transit dependent area
— 26% Increase i1In population
— 61% increase 1n employment

— 68% 1n Central Subway corridor are without a
vehicle

« Improves interim T-Third operation



MTA Municipal Transportation Agency

FTA New Starts

Land Use Benefits: High
Environmental Benefits: High
Project Justification: Medium-High
Mobility Improvements: Medium-High
Local Financial Commitment: Medium
Capital Finance Plan: Medium
Operating Finance Plan: Medium

Overall Project Rating: Medium-High

Ratings

Annual Report on

Funding
Recommendations

Proposed Allocations of Funds for Fiscal Year 2009

New Starts

Small Starts

Alternative Transportation in
Parks and Public Lands

2008
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MTA Municipal Transportation Agency
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MTA Municipal Transportation Agency

Fourth/Brannan Surface Station

SECOND ST.

HARRISON ST.
BRYANT ST.
BRANNAN ST.

THIRD ST.

Fourth/Brannan
Surface Station

Existing Fourth & King Station
(Typical)
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Municipal Transportation Agency

Existing Fourth & King Station
12



Municipal Transportation Agency
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Municipal Transportation Agency

MTA



MTA Municipal Transportation Agency

Moscone Station
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I Elevator access
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Moscone Center

Municipal Transportation Agency

MTA
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MTA

Municipal Transportation Agency




MTA Municipal Transportation Agency

Unton Square/Market St. Station

My
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M TA Municipal Transportation Agency

|
Market Street |
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MTA Municipal Transportation Agency

Union Square

20



MTA Municipal Transportation Agency

Chinatown Station

EEEEEEEEEEEE Stair / escalator access

meeeeessssssmm—  Elevator access 21



Municipal Transportation Agency

Chinatown
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MTA

Municipal Transportation Agency

Chinatown
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MTA Municipal Transportation Agency

Capital Costs

Source T-Third | Central Total % of
(Phase Subway Total
1) | (Phase 2)

Federal | $75.2 $762.2 $837.4 43.2
State $190.1 $356.2 $546.3 28.2
Local $382.7 $171.3 $554.0 28.6
Total $648.0 | $1,289.7 | $1,937.7 100.0

25




MTA

Municipal Transportation Agency

Project Schedule

Task Name

Conceptual & Preliminary Engineering

Supplemental Environmental Process

FTA Record of Decision

Final Design

Right of Way Acquisition

Construction

Startup & Testing

Revenue Service

2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 2om 2012 2013 2014 2015 2016

H1|Hz | H1|HZ | H1|H2 | H1|HZ | H1|Hz | H1|HZ  H1|H2 | H1|HZ | HI|H2 | H1|HZ | HT1|HZ | H1|HZ | H1|H2 | H1|HZ | H1|HZ | H1|H2Z

26



Los Angeles County
Metropolitan Transportation Authority

Metro Transit Oriented
Devel opment

Real Estate Joint Development

@ Metro
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Metro Joint Development Program

In Negotiations Under Consideration
© Hollywood/Highland Hollywood/Vine @ Balboa ©@ Sepulveda Park/Ride
© Hollywood/VWestern Wilshire/Western ©@ North Hollywood @ Vermont/Sunset
© Wilshire/Vermont Apts Wilshire/Vermont School © Universal City © Vermont/Beverly
O Willow Fillmore 9 Vermont/Santa Monica @ Aviation/LAX
© Del Mar © Westlake/MacArthur Park @ West Hollywood (Division 7)
© Memorial Park © Mariachi Plaza © Canoga Park/Ride
@ Sierra Madre Villa Phase | @ Soto @ Wilshire/Shatto Bus Layover
© Union Station (Metro HQ) © 1st & Lorena © Chatsworth Metrolink
© Chavez & Soto © Balboa Park/Ride
D El Monte @ Sierra Madre Villa Phase 11
@ Santa Fe @ Washington/National
@® Taylor Yard
® Temple & Beaudry
= B
"“C"éﬁﬁggo vietery D @ BURBANK 2 §
CHAMDLER
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{ 3] 5 COLORADO oo g
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METRO'S ROLE IN LAND USE

D] ANNING/D OPMEN

Metro Joint Development Program Goals

 Encourage comprehensive planning and development
around station sites and transit corridors.

« Reduce auto use and congestion through
encouragement of transit-linked development.

 Promote and enhance transit ridership.

 Enhance and protect the transportation corridor and its
environs.

 Enhance the land use and economic development goals
of surrounding communities and conform to local and
regional development plans.

* Generate value to the Metro based on a fair market
return on public investment.

@ Metro



Hollywood/Highland Metro Red Line




Hollywood/Vine, Metro Red Line Station




Hollywood and Vine Metro Red Line
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Wilshire/Vermont Metro Red Line
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Proposed mixed-use project includes:

e 450 residential units

* 45,000 square feet of commercial space
* Child Care Center
» 800 student middle school

700 space underground parking
structure

@ Metro



Westlake/McArthur Park Metro Red Line

Proposed project includes:

« 199 affordable housing units
* 50,400 square feet of retall
* 503 space parking structure

@ Metro




Chavez-Soto

3.5 acres

«100
apartments

* 50,000 s.f.
retail

@ Metro



Summary of Proposed Development

Lowe Enterprises - NoHo ART WAVE

562 units residential, including 15% affordable
1,012k sf office
157k retall

35k community

@ Metro



owe Enterprises — Perspective

and entertainment
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15t & Soto Proposed Use

18T & S0TO
sraler LLE

SCHEMATIC SITE PLAN

The project consists of 41
affordable housing units, a
childcare facility and a
community oriented retail center.

— Parcel 1: First floor will
include retail uses, 7
residential units, community
room, conference room and
Preschool. Both the second
and third floor will have 17
additional apartment units
(each floor) for a total 41
apartment units. The project
iIncludes 85 subterranean
spaces. The affordable
housing units will require
public subsidy.

Parcel 2. Retail uses on the
first floor and office space on
the second floor with 10
parking spaces on this site.




Taylor Yard

e The project will include:
— 295 condominium units
— 108 senior affordable apartment units
— 68 affordable apartment units
— Recreation building and pool

— LEED certified

@ Metro



Taylor Yard Parcel C — Conceptual Elevations
for Parcel 5

Internal Street Elevation
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Strategies for
Negotiated Procurements

Shawn L. Kildare

Program Executive (Acting), East Side Access
Vice President, Project Controls, Quality, Safety
& Environmental
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Strategies for Negotiated Procurements
Overview

— Benefits of negotiated construction
procurements.

— Where negotiated procurements work best.
— Disadvantages.
— Examples of negotiated procurements.



Strategies for Negotiated Procurements
Benefits

— Allows specific risks that the contractor raises to be
shared.

— Allows specific “terms and conditions” items to be
negotiated.
— Allows the contractor to suggest cost savings ideas

that never come to light in a traditional “Design-bid-
build” procurement strategy.



Strategies for Negotiated Procurements
Where negotiated procurements work best

— Owner knows what should be build.

— Owner has completed at least Preliminary
Engineering:
— Definitive design solution
— Constructibility analysis
— Detailed cost estimate and schedule

— Contractor will have complete control of work
site.

— Minimal 3" party influences.



Strategies for Negotiated Procurements
Disadvantages

— Lengthens the contract award process.

— Requires the owner to have a knowledgeable
and experienced project management team
to conduct the negotiations.

— Requires specific subject matter experts to be
available to assist the project team during
negotiations.

— May require additional engineering services.



Strategies for Negotiated Procurements
Disadvantages (con’t)

— May require policy changes in some
organizations:
— To alter how construction contracts are procured,
— To change standard contract terms and conditions.

— May require additional resources or procedures
for overseeing the contractor in the field.

— Negotiations may not result in substantial cost
savings especially if the number of bidders is
limited or market conditions are tight.



Strategies for Negotiated Procurements
South Ferry Terminal Project
Alternative Design Solution

 Major Risk - The tunnel clearance envelope and the
amount of existing tunnel reconstruction presented
construction and cost risks.

e Actions taken
— Cost reduction suggestions were solicited from the bidders
as well as from Operating Departments

— An innovative cost reduction solution through changing the
track alignment was investigated and found feasible

— These changes were transmitted to the bidders
 Result — The project budget was maintained and a major
construction risk was eliminated.




Strategies for Negotiated Procurements

South Ferry Terminal Project
Project Schedule Mitigation

 Major Risk - the Risk Analysis process identified
possible schedule slippage due to long lead times for
procuring Signal Equipment within the Station

Finishes contract.

e Actions taken
— Accelerated the Signal Design work
— Removed the procurement of Signal Equipment from the
Finishes contract
— Bid the Signal Equipment early as a separate contract

« Result — maintained the project end date and
achieved savings by eliminating General Contractor

mark-ups.




Strategies for Negotiated Procurements

East Side Access
Risk Sharing

« Major Risk — Only one bidder answered the initial bid
solicitation (CM 009 - $364M).

e Actions taken

— Major outreach effort was undertaken to identify
reasons for lack of contractor interest.

— Conducted focused risk sharing sessions with
contractors.
— MTA contractual terms and conditions were changed.

« Result — Number of contractors increased with the
successful bid coming in $60M under the initial bidder
who was $30M over the engineer’s estimate. Net

savings was $60M.




Strategies for Negotiated Procurements

East Side Access
Re-packaging — CM009

 Major Risk — Contract Award was delayed 2 years
(CM 009 - $428M).

e Actions taken

— Optimized construction phasing and the use of the
TBM

— Added $100M scope from ensuing contracts.

e Result
— Made the contract more attractive to bidders and saved 1
year of the 2 year delay
— Project was estimated at $482M and awarded at $428M.

Although this was $64M more than the earlier $384M low
bid, the contractor is performing $100M more work.




Strategies for Negotiated Procurements
East Side Access
Re-packaging — CQO028

 Major Risk — Recover schedule impact due to delay
In approving project funding (CM028 - $116M).

« Actions taken
— Added $60M extra scope.

— Changed contract terms to relax a Prescriptive Design
which permits the contractor to choose means and
methods.

e Result
— Recovered part of the schedule delay and saved funds.

— Original low bid was $96M. After re-packaging, the new low
bid was $116M.

— Difference between low bids was $23M but the contractor is
performing an additional $60M of scope.




East Side Access
CQO028 — Excavation Footprint
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East Side Access
CQ028 — Excavation Cross section
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Strategies for Negotiated Procurements

East Side Access
Re-packaging — CM019

« Major Risk — Initial cost proposal was significantly
over budget.

e Actions taken

— Removed nearly $100M of scope which the contractor had
priced significantly higher. Work was not core to their work
and could be re-bid as separate contracts.

— Added $100M of work that complemented the work initially
included without any schedule impacts.

e Result

— Able to negotiate a contract that was within budget
constraints.

— Added scope so that the majority of excavation is now under
contract.

— The first two of the re-packaged elements have come in
below budget.




East Side Access

CMO019 - Pre-BAFO Excavation Scope

Excavation Scope By Contract

Manhattan Contracts CM009. CM012. CM013 & CM019 (Pre-BAFQ) - Nov 2007
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East Side Access

CMO019 — Post BAFO Excavation Scope

Excavation Scope By Contract
Manhattan Contracts CM009, CM012, CM013 & CMO019 (BAFQ) - Nov 2007
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East Side Access
Manhattan Re-Packaging

Grand Central
Terminal

Elevator and
Ventilation Shafts

f Reframing Around
* Escalator Shafts

- Demolition of
_~ Platforms and
Tracks; Utility

Relocation
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MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

MTA'’s track to Quality Improvement

» Early 80’s-90’s — MTA was an agency doing a few large
projects for new rail systems (Metro and Light Rail)

» Early 90's — commuter rail system absorbed into MTA

» Present Day — MTA’s has a few hundred capital projects
that now include systems preservation, construction
next to active rail lines, and expansion of commuter rail
and bus services.

» Early 2000's — MTA created a separate QA/QC Division
responsible for all Design and Construction and with
direct report to Chief Engineer

» New Quality Assurance Program Plan (QAPP) issued In
2007 —replaced QA/QC Plan developed in early 1990’'s



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

MTA=S
Maryland

Maryland Transit Administration

QUALITY
ASSURANCE
PROGRAM PLAN

Office of Engineering & Construction




MARYLAND TRANSIT ADMINISTRATION AT
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

MTA’s Quality Initiatives

» Quality Assurance Program Plan

» Quality Management Plan for Design Consultants
» Errors & Omissions Policy

» Facilities Engineering Design Procedures Manual
» Systems Engineering Design Procedures Manual
» Resident Engineer’s Manual

» Inspector’s Field Guide for Quality

» Commissioning Process and Guidelines
» QA/QC Training



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Quality Assurance Program Plan

» Follows FTA’'s QA/QC Guidelines consisting of 15
Elements

» ldentifies requirements for development,
Implementation, maintenance, auditing,
compliance review, and reporting of quality
assurance activities

» All construction contracts, RFP’s, and Purchase
Orders, now include a requirement/specification

for QA/QC



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

QAPP — Design Reviews

>

>

Determine if design criteria have been accurately
expressed and verify constructability of design

Determine if appropriate quality standards have been specified
for intended use, and that parts, materials, equipment and
processes specified are appropriate to the application

Include any applicable means of verifying design such as
modeling, independent design analysis, qualification testing,
evaluation of historical data, and simulation

Performed by personnel other than those who originated the
design, but who have equal to or higher qualifications



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Quality Management Plan (QMP):

» Each design consultant required to develop and maintain
a QMP specific to each assigned project.

» QMP establishes and maintains procedures to control
and verify the design of projects ensuring design criteria
and MTA or other pertinent requirements are met.

» Design control includes ensuring that design
requirements are understood, design interfaces are
coordinated, design verification activities are executed,
and design changes are controlled



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Quality Management Plan (QMP):

» Some initial resistance from consultant community and
MTA Project Managers - was eventually overcome.

» This QMP requirement per design task is now specified
In any new procurements of A/E contracts.

» MTA does not have to issue the NTP for a design task
until the QMP is approved by the PM and QA/QC

» Has helped primes focus on managing their
subconsultants more effectively - especially since
Maryland has an aggressive MBE/DBE program



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Office of Engineering Manuals

» Facilities and Systems Design Manuals are used by
design staff and provide techniques and standard
procedures and processes for the management and
control of design projects

» Resident Engineer’s Manual is used by field staff to
consistently administer construction contracts while
the Inspector’s Field Guide provides thorough
checklists as a quick reference for inspection of many
items

» Training is provided to all pertinent staff on each
Manual and on each Quality Initiative



MARYLAND TRANSIT ADMINISTRATION AT
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Commissioning Process — Design Level
|

» Design Intent/Basis of Design
» Develop Commissioning Plan

» Develop Contract Requirements and
Specifications relative to Commissioning

» Design Review

10



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Project Design Considerations

» Create an interdisciplinary team for each project
that is involved at all review stages. (Eng., Constr.,
Ops, Safety, etc.)

» Each area has opportunity to be involved in the
project from the start, assure their needs are being
addressed and verify what is being proposed is
feasible

» When feasible bring in Resident Engineer or CM
Team to review documents prior to Ad

» Develop and use Lessons Learned for each project
11



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Quality Partnerships

» MOE (Maintenance, Operations & Engineering)
meetings to improve overall communications and
efficiencies and develop a rapport.

» Develop partnerships with other offices within
your agency that you do business with regularly,
(Planning, Procurement, IT, Safety, Legal, etc.)

» Develop good rapport with local section of
American Council of Engineering Companies
(ACEC)

12



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Even with all these Initiatives, we know
that we will still have Quality issues...

» Develop an Errors and Omissions policy and procedures
with some buy-in from the consultant community

» Develop and utilize a consultant rating system so if
guality, performance or responsiveness slips or is
unsatisfactory it is tracked.

» MTA has not tried to manage expectations of consultant
key staff to stay with a firm — however, be prepared to
give the firm a low consultant rating and poor reference

on future contracts if necessary.
13



MARYLAND TRANSIT ADMINISTRATION AT
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

L essons Learned

MTA has been developing Lessons Learned from
various completed projects to be able to:

» Pursue any corrective action of past mistakes

» Avoid making the same mistakes again and again
» Improve the Project quality in Design Phase

» Minimize the impacts in Construction Phase

» Improve the Project Delivery to the Customers

» Reduce Customer complaints

14



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Shortfalls of previous Lessons Learned

When a project is completed the Lessons Learned
Information gets discussed, but is potentially at risk of
not reaching the Design Personnel as feedback due to:

Coordination lacking between CM & Design Groups
Loss of relevant Personnel to movement

New Design Players on the team

Lack of QA Oversight in closing the loop

No consistency in storage or retrieval of information

YV V V V V

15



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

New approach for every ongoing Contract:

MTA is In the initial stages of developing a database
generated through Lessons Learned from past and
present completed projects

» Develop a Lesson Template for each Lesson Learned
and input into new Database

» Require Project Managers, Designers, and QA staff to
access the Database for any new projects assigned

» Database can be easily sorted by engineering
discipline, type of project, etc.

16



MARYLAND TRANSIT ADMINISTRATION NITHTES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Classify each Lesson into a Main Category

Lessons Learned

Administrative Construction

Design Commissionin
Lessons Management J )

17



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Administrative Considerations

» Clear Right-of-Way and all Permits obtained

» Bid Items and Estimated Quantities appropriate
for project

» Schedule type appropriate for project
» Duration and milestones appropriate for project

» Liquidated damages amount sufficient to cover
additional costs incurred

» Insurance requirements appropriate for project
18



MARYLAND TRANSIT ADMINISTRATION AT
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Typical Design/Constructability Problem Areas:
» Conflicts or lack of information in the documents or in
the field

» Access to perform the work not identified or clearly
spelt out

» Staging or sequencing not properly thought out or

portrayed in documents, including maintaining service
or traffic

> Methods or materials to construct the work are not
feasible

19



MARYLAND TRANSIT ADMINISTRATION AT
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Conflicts or Lack of Information

» Civil/systems interfaces are most common as are
other conflicting proposed work areas indicated by
multiple designers

» Insufficient utility investigation or unknown
utilities, including our own!

» Insufficient geotechnical or environmental
Investigation or differing site conditions

» Ambiguities in the documents

20



MARYLAND TRANSIT ADMINISTRATION NITHTES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Facilities Design Lessons sub-categorized into:

Design Lessons

Site Work &

Geotechnical Utilities Civil - Building Structural

Electrical Mechanical Track Work Specialty Systems

21



MARYLAND TRANSIT ADMINISTRATION NITHTES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Engineering disciplines sub-categorized into projects:

Site Work

Odenton Park & Section 1-4 Double

Old Court Cromwell Ride Track

Halethorpe Point of Rocks

22



MARYLAND TRANSIT ADMINISTRATION NITHTES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Point of Rocks

Lesson 1

Lesson 2

Lesson 3

Lesson 4

23



MARYLAND TRANSIT ADMINISTRATION AT
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Each Lesson Template consists of:

» Main and Sub-category

» Background Info — Finding of Fact (FOF)

» Method of Resolution

» Impact due to the Lesson — Time & Money
» Corrective action to be pursued & by whom

24



MARYLAND TRANSIT ADMINISTRATION NITHTES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Lesson 1

1

Background
Information

Method of
Resolution

Impact

Corrective Action

25



MARYLAND TRANSIT ADMINISTRATION ITAZES
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

QA personnel will review recently completed
projects and ongoing contracts and shall:

» Review contract changes, RFIs & claims

» Create Lesson Learned Data Templates

» Maintain data in uniform template format
» Analyze the Lesson Learned data

» Validate the data with Design & CM groups
» Update the central database

26



MARYLAND TRANSIT ADMINISTRATION AT
OFFICE OF ENGINEERING AND CONSTRUCTION Maryland

Thank You!

Questions?

27






Twenty-Ninth Construction Roundtable

Myths or Facts
lenges for Successful
Ity Relocations



Utility Relocations

v Myth or Fact: It isless expensiveto
relocate a utility than design around It.

v Myth or Fact: No Subsurface Utility
Engineering (SUE) isrequired if you plan
to relocate the utility.

v Myth or Fact: Utility relocations can be
done within avery short time frame and
will not impact your project construction

schedule.




Challenge

Decisions:

= Do you need to utilize Subsurface Utility
Relocations (SUE)?

m What level of SUE should be used and
when?

= Will the money spent for SUE during
design save you money and time later?

m IS It more cost effective to relocate the
utility or design around the utility?




Three components of SUE

L ocation
(Survey and Designation)

Data M anagement




Four Quality Levels of SUE

m By knowing exactly where a utility is positioned in
three dimensions, the designer can often make
small adjustments in elevations or horizontal
locations and avoid the need to relocate utilities.

m Additional information such as utility material,
condition, size, soil contamination, and paving
thickness also assists the designer and utility owner
In their decisions.




Tone Induced Into Utility




| evel A SUE

Concrete Core




Challenge

Obtaining the cooperation of the utility companies.

Begin your discussions with the utility companiesin
design and include Upper Management for all parties
In these discussions.

v" Clarify who will pay for the relocations.

v If you are paying for the relocation, become
familiar with the federal and state guidelines for
utility relocation agreements.




Challenge

v Agree to the process each party will use
for getting the necessary approvals and
sighatures for these agreements within
atimely manor.

v Agree on a schedule for the relocation that
meets the needs of your project.




Challenge

Communication,
Coordination and

Cooperation In the field during relocation of
utilities and simultaneous construction of your

project.
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Challenge

Who will handle the construction
coordination for the utility company and the
project construction contractor?

m If possible, get the utility company to
designate specific construction crews to
work on your project exclusively.










Challenge

How to resolve disagreements during utility
relocation and project construction.

m \When conflicts or disagreements occur in the
field, you have a system established and
agreed to by all parties asto how the conflict
will be resolved quickly.




Summary

m  Communication, Coordination and Cooperation

m Isyour information based on facts or myths?
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FEDERAL TRANSIT;ADMINISTRATION

Background

Evolution of Risk-Informed PM Oversight
Where we are Today.

Program Basics

Discussion about Contingency
RIsk-Informed Program Findings

Where are we Going?




FEDERAL TRANSIT;ADMINISTRATION

HiWhy does the FTA perform probabilistic risk
assessment’'s?

Congressional pressure to bring in transit projects on-time & on-
budget

Planning history of over-estimating benefits and under-
estimating costs

Good stewards of federal tax dollars

U FTA has performed probabilistic risk assessment since
1994

“First generation” risk assessment began in Fall 2002 with
Seattle’s Central Link LRT Project

“Second generation” risk assessment began with the Seattle
University Link in 2006




FEDERAL TRANSIT;ADMINISTRATION

Evolution off Riskelniermed PMiOversight

L“First Generation” risk assessment was primarily.

a “pbottoms-up” analysis

Generally, a work statement and set of drawings/specs are used
to determine material quantities to perform each discrete task

From these quantities, unit costs, direct labor, equipment and
overhead costs are derived

Develop “risk registers” for the project

This technique allows the level of detall to increase as the
project moves towards construction



FEDERAL TRANSIT;ADMINISTRATION

Evolution off Riskelntemed PMiOversight
CONL;

H'What happened to the “First Generation” risk
assessment?

Out of 13 projects, only one project stayed within the 90
percentile forecast for budget and/or schedule

U What were some of the reasons that led to the poor
estimations?

Contingency for these projects varied from 3-7% above the
baseline cost estimate

Market conditions, solicitation packages, commaodity escalation,
and other “soft costs” were generally not analyzed in depth



FEDERAL TRANSIT;ADMINISTRATION

EVENIOEaY,

HIFTA’s “Second Generation” risk assessment has evolved
It Is now a risk business model (I.e., management tool versus an
engineering estimate)

We can now forecast risk years in advance, versus 6-12 mos.

Risks should be assessed earlier in the project, and re-assessed
later at key milestones

We now have a reliable mathematical tool to justify contingency.
amounts

It integrates risk management into the PMO contractor’s
oversight planning and execution
We want grantees to manage risk better




FEDERAL TRANSIT;ADMINISTRATION

NENe arenveslioaay (con

L Benefits to the FTA Program
It Is tailored to each project given its complexity
Risk tools also add value to the process by giving FTA an ability

to integrate a wide range of information and related uncertainties
INnto a manageable set of data

It can identify discrepancies in project logic between cost,
schedule and scope

The grantee develops a Project Development Plan (PDP) and
Project Execution Plan (PEP) based upon the risk assessment
findings — these Plans become part of the PMP and are used to
help manage the project




FEDERAL TRANSIT;ADMINISTRATION

SHO0AMNSASICS

U/ Risk assessment primarily perfoermed during PE

Most risk (and'least painful mitigation) takes place prior to the
FEGA

s After. 10-20% construction, the only mitigation strategy available to a
grantee is $$

The federal share for NS is fixed at Entry to FD — contingency
must be agreed upon

The PDP is developed during PE; the PEP can be developed in
either PE or FD
U Risk assessment during FD involves a “refresh” based
upon new project information/data

This better utilizes both grantee and PMOC resources (i.e., less
rigorous review)




FEDERAL TRANSIT;ADMINISTRATION

=IogemiEaSsICS (CONL.)

H/Risk Assessment Workshops in PE

4-5 Workshops, depending upon project scope and complexity
s Transit Capacity Workshop
¢ Project Delivery, Packaging, and Schedule Review Workshop
¢ Project Scope and Cost Review Workshop
“ Project Implementation Plan Waorkshop
* Project Execution Plan Workshop

All the workshops together take place over a period of 4-6
months

The risk assessment activities are in parallel to normal grantee
project design activities

Generally, risk assessment activities cannot begin until iIssuance
of the ROD




FEDERAL TRANSIT;ADMINISTRATION

CUSSIONFAPUINSONURGE!

L How does the FTA/PMOC estimate contingency.
for a project?

Past project cost and schedule perfermance on a
nation-wide basis by activity
Current project risk profile, given the complexity of the
project
Estimated project cost and schedule
Range of the cost estimate

10
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Disc

O/ Findings from) other arganization’s (approximation):

TCRP

AYN G =
Late AA 20%
Entry PE 30%
Entry FD 15%
FFGA 10%
100% Bid 5%

DOE

40%
30%
20%
15%
10%

Interpolated off of source documentation...

N/A
36%
26%
N/A
11%

FTA

N/A

30%
20%
15%
10%

SSionakeuEoRingeEncy (cont.)
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Risk=IniermediEregam Eindings

dSo far, so good...

“Second generation” risk assessment performed on
14 New Start projects — at this time, all 14
assessments within core accountability goals of 5% of
the total project estimate

That doesn’'t mean that there aren’t challenges!
s»More work needs to be done with mitigation strategies for risk

s Better mitigation means a higher probability for recovery of
project schedule and/or budget

ssThere Is an understanding that adding sufficient contingency
to a project may impact its cost-effectiveness



Risk-InfenmedProgran Eindings
6:0)0|f

d\What are some of the lessons-learned to date?

Grantees must pay closer attention to escalation rates and YOE
calculations than in recent years

Contract terms and conditions have had a strong influence on
contractor pricing

In some cases, cost estimates are not linked to a WBS activity

Pricing may be adversely affected by lack of competition,
perhaps resulting from procurement strategies and/or project
delivery method

Reliability of structures to accommodate the mode of travel have
only been assumed and not verified

Greatest risk to cost occurs during design and solicitation
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L The “Second Generation” risk assessment Is

here to stay

Both DOT and OIG support FTA'’s efforts to assure a project with
a solid scope having a quantified cost and schedule

Longer use of this tool will provide the FTA with more data
points, and thus lead to a higher confidence estimates

Some grantees are already starting to perform their own “risk
assessment” prior to the FTA

The grantee and PMOC will actually use the PMP to manage the
projects (i.e., the PMP won’t be a binder on a shelf)

14
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HETA Is In the process of updating the following
documents to further reflect these new
Improvements to its Risk-Informed PM Oversight
Program:

The 1989 Final PMO Rule
Circular 5010, Grants Management Guidelines
Circular 5200, FFGA Guidelines

2003 Project and Construction Management
Guidelines

15
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L Questions?

16
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Before LIQ Solicitation

User department
prepares scope,
budget, level of

effort and evaluation
criteria for LIQ.

Committee members
are approved .

—)

G

If Capital funds,
Capital Investment
reviews.

If operating funds,
forward to
purchasing.

Chair of Evaluation

Committee selects

individuals for the
Committee.

—)

G

Capital Investment
reviews/ approves
package.

Representative from

Purchasing is selected

to act as Chair of the
Evaluation
Committee.

G

Finance/ Comptroller
reviews/ approves
package.

J

Purchasing prepares
LIQ package and
advertises in paper or
solicits to vendor list.




LIQ Responses Received by Consulting Firms

Chair compiles list of
consultants in
competitive range with
scores and forwards to
User department.
Evaluation Committee is
resolved.

Evaluation Committee

Purchasing opens and reviews package and
forwards LIQ to scores firms.
Evaluation Committee DBE evaluates goal
Chair for review. submittals and provides
compliance memo to
Evaluation Committee.

Board Secretary receives
LIQresponse and sends )y
to Purchasing.

Selection Committee is User department
Chair of Selection established and requests negotiations or
= Committee forwards interviews/ presentations = requests selection
new rank list to are conducted with committee to evaluate
Negotiating Committee. competitive firms. consultants in
Committee ranks firms. competitive range.

**Negotiations begin
with highest ranked
consultant.

J

Negotiations complete/
consultant paperwork
submitted to Purchasing.
Committee sends award
recommendation to GM,

Purchasing obtains
approval to award Purchasing arranges for
contract and submits  gama)’  contract to be executed
to funding agency for by CTA.
concurrence.

Purchasing.

**NOTE: Negotiations are terminated and move down ranking list until a successful negotiation is reached. If no agreement is
reached, the originating department must either revisit scope/budget and resubmit information to Purchasing or cancel the
project.



Error & Omission Analysis Procedure

Engineering submits
F.M./P.O. request
and identifies possible e/o

(1)

Item is logged into Engineering indicates Entered on E/O report

E/O System — > ngineering judgment no error/omission “No Error/Omission”
Error or Omission? (4c)

©)

Add to
>$5,000 E/O Committee
1 Agenda
(4a)

Engineering indicates

o Yes
Yes error/omission
Not yet identified (4) % <$5.000

Awaiting Eng. Opinion )
(2a) Add to accumulative s the accumulative

change amount Amount > $5,000?
(4b)

Reported but not
included on agenda
(4b2)



CONSULTANT PERFORMANCE EVALUATION

Consultant: Evaluation:
Contract No: Date:
Project:
Contract Start Date: Completion Date:
Consultant Meeting Date: Interim Final

Consultant Principal-In-Charge:

Consultant Project Manager:
s

Performance Rating Summary
Overall Evaluation

Excellent Above Average Average Below Average Unacceptable
Ao B o Co Do Eo

Comments:

Would you recommend continuing selection of this firm? Yes O No o

Comments:
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